Purpose/Objective: To demonstrate the utility of complexity metrics such as the modulation complexity score (MCS) and monitor units (MU) in multi-institutional audits of VMAT treatment delivery. Materials and Methods: 39 VMAT treatment plans from 34 UK radiotherapy centres were analysed using MCS and MU. A virtual phantom planning exercise (3DTPS plan [1]) was planned and independently measured in each institution using the PTW Octavius phantom and PTW seven29 2D Array combination [2] [3] . The global gamma index with a 20% threshold relative to a point selected in a high-dose, lowgradient region, was used to compare the measured and predicted dose distributions. MCS and MU were compared to the average gamma index pass rates (2%2mm & 3%3mm) of the plans in two coronal planes and a sagittal plane. The TPS were grouped according to whether VMAT modelling had been specifically designed for the linac manufacturer's own treatment delivery system (Type 1: Eclipse) or had been designed to be independent of vendor or VMAT delivery (Type 2: Monaco, OMP and Pinnacle). Differences in plan complexity (MCS and MU) between treatment planning system types were compared using a student t-test. Correlations were made between the metrics and gamma pass rate using Pearson correlations. Statistical significance was set at p<0.05. Results: Table 1 shows that MCS and MU were significantly correlated with gamma pass rate when all 39 linac / treatment planning system (TPS) combinations were analysed. For Varian linear accelerators, significant correlations were observed for both MCS and MU compared with gamma pass rates. No correlation was observed between complexity metrics and the pass rates for Elekta linear accelerators. This may have been due to the fact that all Elekta linacs used Type 2 treatment planning systems. Type 2 planning systems created more complex plans with significantly lower MCS (p<0.001) and significantly higher MUs (p=0.018) compared to Type 1 planning systems. ? Figure 1 shows a statistically significant correlation was observed between MU and MCS for all plans (R=-0.85, p<0.001).
Conclusions: MU and MCS can be used as surrogate for complexity under audit conditions. MU and MCS provide a useful guide of how complex a plan is and these give some indication of plan deliverability. References 
